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FAST BRAKING WARNING SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a collision 
avoidance System, and more particularly to a System that 
retransmits a brake warning throughout a line of braking 
vehicles. 

Current interest in collision avoidance Systems for auto 
motive applications is rapidly increasing. This interest is due 
in part to the many Safety benefits that a collision avoidance 
System provides. Many types of collision avoidance Systems 
have been conceptualized. Several types include blind Spot 
obstacle detection, collision detection, and backup alert 
warnings. These types of commonly known Systems tend to 
be self contained “immediate area' warning Systems. That 
is, Such Systems tend to provide a warning to an individual 
operator only in the event an obstruction is detected in the 
immediate perimeter of the equipped vehicle. 

However, rear-end collisions tend to be the dominate type 
of accidents and “immediate area warning Systems fail to 
deter Such collisions. In many cases, "pilups' of three or 
more vehicles may occur. Further, as most rear-end colli 
Sions occur on high Speed multi-lane roadways there is a 
greater likelihood of extensive damage to a multiple of 
vehicles. 

FIG. 1A shows one collision scenario. The lead vehicle 9 
initiates a Sudden deceleration from a high rate of Speed. 
Due to the tendency for drivers to travel closely together, the 
result is a multi vehicle accident as depicted in FIG. 1B. As 
illustrated in FIG. 1B, Some vehicles 11 make contact with 
other vehicles while staying in the current lane, and other 
vehicles 13 Swerve into adjacent lanes in an effort to avoid 
contact thereby spreading the accident to traffic in adjacent 
lanes. 

These Sudden decelerations are often the cumulative 
result of "brake tapping” by each driver in a long line of 
vehicles traveling closely spaced together. Each brake tap 
results in the slowing of a vehicle. The following vehicle, 
closely Spaced, observes the Slowdown, takes time to react, 
and then also decelerates. The combined result of reaction 
time and Slightly increased brake application along the line 
of vehicles causes the distance between vehicles to rapidly 
close. This results in a Sudden Stoppage or dramatic slow 
down throughout the entire line of vehicles. 
Known collision avoidance Systems may send a signal 

from a slowing vehicle to the second vehicle. However, the 
Second vehicle does not then Send the Signal on. 

SUMMARY OF THE INVENTION 

The present invention provides a collision warning System 
which simultaneously warns a multitude of vehicles travel 
ing behind a vehicle initiating a Sudden deceleration. The 
System includes a Sensor for measuring vehicle deceleration, 
a receiver to receive a transmitted Signal, and a transmitter 
which directionally transmits a signal in response to either 
the acceleration Sensor or receiver. Preferably, a brake 
warning device is automatically actuated upon reception of 
the Signal, and the Signal is then retransmitted. 

The transmitter is preferably located to transmit the Signal 
to the rear of a vehicle and the receiver is preferably located 
in the front of the vehicle to receive the warning Signal 
transmitted by a leading vehicle. Additionally, a repeater 
assembly automatically retransmits the warning Signal 
received via the receiver out the rear of the vehicle through 
the transmitter. 
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2 
The System preferably has at least two modes of warning 

operation, initiate warn and repeat Warn. In the first mode, 
a vehicle initiating a Sudden deceleration detects its own 
Slowdown and transmits a warning to the rear of the vehicle. 
The Second mode of operation does not detect deceleration 
but receives a transmitted warning from the vehicle(s) ahead 
and automatically actuates the vehicle brake lights. The 
warning is also simultaneously retransmitting to the rear to 
actuate the brake lights of the next vehicle. The present 
invention therefor provides an immediate warning to trailing 
vehicles following a lead vehicle which Suddenly deceler 
ates. A warning provided in this manner allows operators 
several vehicles in back of the lead vehicle to be simulta 
neously notified that the lead vehicle is decelerating inde 
pendently of whether the intervening vehicles have manu 
ally applied their brakes. By this invention a multi-vehicle 
accident as illustrated in FIG. 1B is less likely to occur. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages of the present invention will be readily 
appreciated as the same becomes better understood by 
reference to the following detailed description when con 
sidered in connection with the accompanying drawings 
wherein: 

FIG. 1A is a simplified pictorial illustration of a divided 
highway on which a plurality of closely spaced vehicles are 
traveling, 

FIG. 1B is a simplified pictorial illustration of a multi 
vehicle collision on the divided highway; 

FIG. 2 is an enlarged perspective View of a vehicle 
equipped with the collision avoidance System of the present 
invention; and 

FIG. 3 is a pictorial illustration of a plurality of vehicles 
equipped with the present invention during a possible col 
lision situation. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A collision avoidance system 10 for a vehicle 20 which 
warns of brake actuation is generally shown in FIG. 2. The 
System 10 includes an acceleration Sensor 12, a receiver 14 
for receiving a first Signal, and a transmitter 16 for trans 
mitting a Second Signal in response to the acceleration Sensor 
12 and/or the receiver 14. 
The acceleration Sensor 12, Such as an accelerometer, 

provides the system 10 with the capability to determine the 
deceleration of vehicle 20. However, vehicle 20 deceleration 
may be determined in any conventional manner including 
brake application, vehicle Speed, brake light actuation, or the 
like. It should also be recognized that Speed Sensing Systems 
(e.g. Doppler-based), and/or distance measuring Systems 
(e.g. pulse type radar); and the like, may also be used to 
measure vehicle 20, deceleration. The type of system to 
measure vehicle deceleration is transparent to the Spirit of 
the invention described herein. 
The transmitter 16 communicates with the acceleration 

Sensor 12 and transmits a Signal in response to the decel 
eration of the vehicle 20. The transmitter 16 transmits a 
Signal via an antenna System 18 appropriate to the technol 
ogy of the transmitter 16 and may transmit in any known 
manner, Such as RF, IR, or microwave. The transmitter 16 
preferably transmits through a specified distance and in a 
Specific direction only. Preferably, the Signal direction is 
contained by transmitting a well collimated beam having a 
narrow width and the transmission distance may be manu 
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ally Set by an operator, or fixed to a certain distance during 
installation. In this way, the Signal is not likely to be received 
by Vehicles in oncoming directions or in adjacent lanes. 
Commonly known methods of proper transmitter frequency 
Selection, power level, and antenna design are available to 
contain the Signal to a desired distance and direction. 
Preferably, the transmitter 16 is generally located on a rear 
portion of the vehicle 20. 

The receiver 14 is operative to detect a signal from an 
external Source Such as a corresponding transmitter 16 from 
another vehicle. The receiver 14 and transmitter 16 may 
operate on any equivalent frequency and a frequency range 
of 76–77 GHz is the FCC approved range for collision 
avoidance devices. Preferably, the receiver 14 is generally 
located on a front portion of the vehicle 20 and actuates a 
brake warning device 22 in response to the reception of a 
Signal from a transmitter 16. 

The brake warning device 22 may be any commonly 
known system such as the brake lights of the vehicle 20. The 
brake warning device 22 is actuated when the receiver 14 
detects a Signal or when the acceleration Sensor 12 deter 
mines that the vehicle 20 is decelerating. The repeater 28 and 
transmitter 16 preferably retransmits the Signal detected by 
the receiver 14 irrespective of whether the brakes of the 
vehicle 20 are being applied. 

Reference is now made to FIG. 3 which illustrates the 
present invention during a possible collision situation. In 
operation, the collision avoidance system 10 (FIG. 2) pref 
erably provides at least two modes of warning operation, 
initiate warn, and repeat Warn. In the initiate warn mode, a 
leading vehicle 30 equipped with the present invention 
initiates a Sudden deceleration by brake application. The 
brake lights 22A of the leading vehicle 30 are illuminated 
due to the manual application of the brakes. The acceleration 
sensor 12 (FIG. 2) of the leading vehicle 30 detects the 
Sudden deceleration. The transmitter 16 responds to the 
acceleration Sensor 12 and transmits a Signal 24A to the rear 
of the leading vehicle 30. Further, a display 26 may be 
provided to notify an operator upon the transmission of the 
Signal 24A. 

In the repeat warn mode, a trailing vehicle 40 equipped 
with the present invention is following the leading vehicle 
30 as the leading vehicle 30 decelerates as described above. 
If the trailing vehicle is within a prescribed distance, the 
receiver 14 located on the front portion of the trailing vehicle 
40 receives the signal 24A transmitted by the leading vehicle 
30. The brake lights 22B of the trailing vehicle 40 are 
thereby automatically actuated by the present invention in 
response to the Signal 24A. Importantly, this brake light 22B 
actuation is accomplished by the collision avoidance System 
10 without manual application by the operator of the trailing 
vehicle 40. Additionally, the signal 24A is retransmitted by 
the repeater 28 (FIG. 2) and transmitter 16 of the trailing 
vehicle 40 as signal 24B. The process is then repeated by the 
collision avoidance system 10 of trailing vehicle 50. This 
reception, brake light actuation, and retransmission, contin 
ues throughout an entire line of vehicles. 

In order to prevent a warning Signal from being retrans 
mitted down an entire roadway, known techniques Such as 
judicious use of RF power level, and frequency Selection in 
conjunction with certain receiver Sensitivities and Signal 
processing, contains the transmitted warning Signal within a 
designated distance. The retransmissions are therefore lim 
ited to a predetermined distance. 

Optimally, each vehicle would be required to contain Such 
a System similarly to ABS, air bags, etc. However, Such 
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4 
complete distribution of the System is not necessary. The 
System is still capable of receiving a warning Signal trans 
mitted from a few vehicle ahead even though the intervening 
vehicles do not contain the present invention. This is pos 
Sible due to Signal diffraction around unequipped interven 
ing vehicles and to signal energy passing through the cabin 
of the unequipped intervening vehicles. It should also be 
recognized that the anti-lock brake system (ABS) could be 
connected to the collision avoidance System 10, to provide 
automatic braking capability to the vehicle 20. 
By virtue of the rear transmission front reception conven 

tion of the present invention, vehicles traveling in the 
opposite direction, Such as on the other Side of the roadway, 
do not receive the warning Signal. In other words, vehicles 
traveling in opposed directions have their receiver patterns 
facing each other. This provides high transmitter to receiver 
isolation therefore precluding the false alerting of vehicles in 
oncoming directions on multi-lane highways. 
The present invention has been described in an illustrative 

manner, and it is to be understood that the terminology 
which has been used is intended to be in the nature of words 
of description rather than of limitation. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is, therefore, to be understood that within the Scope 
of the appended claims the invention may be practiced 
otherwise than as Specifically described. 
What is claimed is: 
1. A collision avoidance System for a vehicle mounted on 

the vehicle, comprising: 
an acceleration Sensor to detect deceleration of the vehicle 

while the vehicle is traveling on a roadway; 
a transmitter for transmitting a warning Signal from a rear 

portion of the vehicle for a specific distance in response 
to Said acceleration Sensor detecting deceleration, 

a receiver for receiving the warning Signal from a forward 
direction, 

wherein Said transmitter, in response to Said receiver 
receiving the warning Signal, Selectively transmits the 
warning Signal as a retransmission in a manner pre 
venting the warning Signal from being transmitted 
down the entire roadway based on one of the power 
level and frequency Selection techniques in conjunction 
with receiver Sensitivity and Signal processing, and 

an external conventional brake warning light on Said rear 
portion of Said vehicle, Said brake warning light being 
actuated when Said transmitter transmits Said warning 
Signal. 

2. The System of claim 1, wherein the warning Signal is 
transmitted as a Substantially collimated beam. 

3. The system of claim 1, wherein when said transmitter 
transmits the warning Signal for the Specific distance in 
response to Said acceleration Sensor detecting deceleration, 
the warning Signal has a Signal energy and character to pass 
around a first trailing vehicle and/or to pass through a cabin 
of the first trailing vehicle to be receivable by a second 
trailing vehicle within the Specific distance. 

4. A method of collision avoidance for a leading vehicle 
and a trailing vehicle traveling on a roadway, the trailing 
vehicle having an external conventional brake warning light 
on a rear portion thereof, Said method comprising the Steps 
of: 

transmitting a warning Signal for a specific distance, 
based on one of the power level and frequency Selec 
tion techniques in conjunction with receiver Sensitivity 
and Signal processing, from a rear portion of the leading 
Vehicle in response to deceleration of the leading 
vehicle; 
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receiving the warning Signal at the trailing vehicle; and 
in response to receipt of the warning Signal in Said 

receiving Step, actuating the brake warning light and 
Selectively transmitting the warning Signal from the 
rear portion of the trailing vehicle as a retransmission 
in a manner preventing the warning Signal from being 
transmitted down the entire roadway. 

5. The method of claim 4, wherein the warning signal is 
transmitted as a Substantially collimated beam. 

6 
6. The method of claim 4, wherein when the first 

mentioned transmitting Step transmits the warning Signal 
from the leading vehicle for the Specific distance, the warn 
ing Signal has a Signal energy and character to pass around 
the trailing vehicle and/or to pass through a cabin of the 
trailing vehicle to be receivable by a Second trailing vehicle 
within the Specific distance. 
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